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I b oflpm m e araoarrca k M6Tiibioo6pa6otKe 9 
upmmsmem mu oopafionc*. onepcndl a tpy 
Gtx a Moxer Cut* acoonamaBO npa okojto- 
TBAMioi o6pt6oTK« imnarapwieacHX OTBepcnci 
Tpyfi am ntapom^BMo- « rawmnHMx wta* 
nei motoadm necfropMimioHHore npotamaim* 
OiopfioBaiota). 

tbatcrea mtcrpyMeiiT Ana pawm Tpyfl, co- 
Affpxnoxft cryneimTyn onpaaxy c mnpecoo- 

BaSOfUMN HI KM flf^opMHpy WUIMMM KO/IMttMH* 

bb oca onpaaKK BunorateBa laumKnpwcicM 
Pbctoski. b citKxax OSIptBKH - ptOTUMMe 
OTBcpcTBJi. hi Topuw iconea - pwaunuwe 
iiasu, cooGmaxraimca c oTwpcniBMa oopaaic*. 
HacrpyMeHT ota6xeH otcreMofll nanrm pa(V»ei 
xmucocm b oopaaoBaKHue otb€pcth*mh a naaa- 

MH KIHSJTM (!]. 

Pi3UenxTejn>HOH cmbjkoh Meacny noBcpxHociwo 
Tpy<5ta h pa6onRMN KonmaMH npn pa Gore my 
to HHCTpyMcirra hbjiuctch napoBOH cjtoh, 06- 
pssyiootKMca b peaynbTaTe HarpcBa paobien 
bcbakoctm b nonocm HHCTpyMCKTa no TCMne- 
patypbi ttapoo6pa30BaHMfl. oh paooTaer Tonbico 
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mo npeaaaparejifcHO HarperoMy ao TCMncpaiypw 
ropnero netfropMnpoBaHH* Meranna TpyGbi. 

HcAOCtarKOM^ Troro HHcrpyMCHta aBJiactca 
to, *ro una noATOTOBKit k pafioTc oh Tpcoy- 
rr sapaxooi jpaob^eB xhakoctmo noJiocni a 

5 npcAMpBTenbHofl pa3Aaw 3axoAHoro kohxu 
ipyow. Ha buxoac io Tpyow nocne okoito- 
Kxa nponecca paanasH HHCTpyMCHT HarpeBactca 
AO reMnepaiypu Bbtuie napoo6pa30BaioiM pa6o- 
qeft xhaxocth, w> BM3UBacT onpeAeneimiae 

10 HcynoocTBa npa rccnJiyaTaoHJi. Towoot o6pa- 

60TKJI OmpOHH TaKHM HHCTpyMCHTOM HCBbH 

ooxaa. 

Ucja .wo6pcTCHJW - noBWtucHKc Kaiecraa 
otipaooncH. 

15 nocrzBncKJUJi of Jib AOCTHraetca tcm, <no h> 

BCCTHMH HHCTpyMCHT, COACp^KaiUHH nOJiyW OH- 

paBKy c HacajrcHHMMH Ha Hee nc^opMHpyio* 

IUKMH WCMCHTBMH, B CTCHK3X KOTOpOM BNfTOJI- 

He km paAHa/iMfKie oTBcpcnw. a Ha Topuax 

AC+OpMHpyWUIHX 3JICMCHTOB, o6paiHCHHbfX OOHH 

k ApyroMy, - pannankHbic na3bi, a Taicxe h> 
towhk paooicH xouikocth Ann nonaw cc n 
o6pa30BaHHwe OTBcpcnuiMn h wmmm Kananbi, 
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3 Q5987? 
CHa6*eH CM0HTHpoB3inn*iM b pacTOwe cmpae- 
kh c B03Mo)icnocn>io oceBoro ncpcMeiucHiw no 
jtwm unoKOM c nopumcM, Ka HapyacHofi no- 
BCpxHocin KOToporo BbmomicHa KOJibueBa* npo- 

TOW8 t COCflHHCHHaH C nOHOCTMO lIITOKa H C 3 

o/ufHM H3 pawamrfbix otbcpcthh onpaBKH, a 
nonocrb uiTOKa coezomeHa c hcto^hmkom pa6o- 

qCM ttHAKOCTH, B K3MCCTBC KOTOpOH KOI0JIb30- 

• eawa cMa3MBaiomafl aoiOKOCTb. 

Ila qcpTCJrc noxasaH o6uikh bha npe/uiarae- 10 
Moro HHCTpyMCKia, pa3pc3, 
. HHcrpyMCKT conepxin KopnyoonpaBKy 1, no 
och onpaexH BwnonHCHo uHJmwipircecKoe ot- 
Bcpcrne c pa3McmcHHbiM b hcm noHBipooiM 

3JICMCKT0M - HOnWM IUTOKOM 2 C nopiUHCM, 15 

BbmonHciofBiM 3aomio co uttokom. Ha nopui- 
ne BwnomiCHa KOJibueBiw npotowa e t cocflH- 
neiaia* c nojiocrbio ^ txnoKa. B cretocax oil- 
paBKH npcjxycMOTpcHM pajwanwiwe otbcpcthh 
a win noABoaa cMaaomoH jwuucocth k nasaM jo 
6 tea Topaax ne<J>opMHpyioiuHX sncMeinoB 3. 
IUtok, ycranoBncHHNft c bo3mo)khocti»io bo> 
BpaTHO-nocTynaTCJibHoro /chokchhh b nonocra 

OnpaBKH OTHOCHTCnbHO pajlHaJIbHblX OTBCpCTHM 

b atincax, npcneaoBaTCJibHO pacnpcucnncT no- 2J 

TOK CMa3OW0H XHOKOCTH K 30H3M 06j»60TKB» 

Pa6o<me dhcmchtw 3 c yBcrornmawiioiMHCH 
k Bbixo^y nHaMrrpaMH nocamcHM in uhjihhjv 
pinecKyx) «ocrb onpaBKH, fuiotkoc npHxanie 
iipyr k npyry pa6owx 3jicmchtob r ynepucaHHc^ 
mx b TaxoM cocroflHHH o6ecne«oiBacTai raincoH 
4, HaBiiHTOBatoateHCfl Ha nepcmnow qacn> on- 
paBKH. 

Pa6oTy HHcrpyMCHTa moxcho npocjicnnrb na 
npHMcpc o6pa6oncH OTBepcnw flnaMcrpoM 
70*°'^mm npn npOTHiTOaHHH 3aroTOBKH id Tpy-* 
6m c njuMcrpoM oTBepcnw 67 mm r Tommi- 

HOH CTCHKH 10,5 MM, MaTCpHBJI - UHpKOHHft- 

khoGhcbuh enjraB Mapxn 3—125. 

O6pa6onca npomBomrrcji Ha BepnacajibHOM 
npccce MoacjiH n-63*0 c yaumcM 100 tc. m 
HiicrpyMCHT laKpcniwcTCH b BcpxHCH Tpaaep- 
cc npecca, orBcpcroe b Tpy6c paaaanrr Ka 

P33MCP 70 f °/ fl ?OI C Ha6opOM pa6o*DOC 3JICMCH- 

tob x. RapyxafbiMH mtaMerpaMH cootbctctbchho: 
67,50; 68,75.7035; 70.55; 70.06 ♦ 70.08 mm. 45 
npa o6pa6oTxe HapyacHbiH HHaMCTp Tpy6w yBe- 
mrraBacTCH no 90 mm. ynpynw ycajuca coctbb- 
jwct 0.47 - 0.52 mm, Bcraroma ynporocHHO- 
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ro cnon - 1000 1100 mkm. FlpH ABH*e- 

HMK KHCTpyMCHT3 BIIH3 npH nOAXOflC K Btpx- 

HCb<y Topuy 3aroioBKH 5 b uitok nocTynacT 
CMa3owia* *njucocTb (Macjio HHHycTpnaJibHOC 
20-30), KOTopan HanpaB/!*eTca wpc3 paAHamr 
Hbic otbcpcthh b onpaBKC k paxmajTbHMM na- 
3aM Ka Topuax ncpBoro fle<J>opMHpyiomcro 
ancMeKTa. FlpH nocncflywmeM abh^chmh HHtrrpy- 

MCHTa BKH3, UITOK ncpCMClUaCTCH BBCpX H 

nocncaoBaTejiBHO pacnp^ncjiflei cMa3oiHyio wflr 

KOCTb K flC<|)OpMHpyi0lUMM 3JieMCHTaM. IlpH 06- 

pamoM xoae HHcrpyMCHTa uhok B03BpaniaeTc* 

B HH)KHCC HCXOflHOC nOJ10)KCHHC, ACTaJIb 

MticH R3 onopHoro CTaKana h uhkji noBTopih 

CTCK. 

3KOHOMHMCCKHMT 34>4>€KT OT HCnOJlb30BaHHiI 

npcnnaracMoro HHcrpyMCHTa npn K3roTOBncHHH 
KOMiuifKTa netaJicH na annapar cocraBJWCT 
50 tuc py§. 3a ctct yMCHbuiciow npHirycxoB 
npH oKOfraicjibHOK o6pa6oTKC h saMemi one- 
pauHH paCTO«ocH OTwpcnw na flC<J>OpMaUHOH- 
ho« npoTHrHBaHHC 6c3 cfwnw MeTajma. 



OopMyna H3o6pcTCHH* 

HncrpyMCKT j&a xojioahoh pasnaw Tpy6, concjv 
xaiwok nonyw onpasicy* c HacaxcHMUMH Ka Hce 

(^OpMHpyiOtnHMH 371CMCHTaMH, B CTCHKIX KOTO- 

poS BbinonHtHbi pamoJTbHbic OTBepcnw, a Ha 
Topuax Ae^opMHpyioaoix int Mtnxon, o<5paiH€H- 
Hbtx oiZHH k flpyroMy - paiwaiibHWC na3bi, a 

TaKKC HCTOTOHK paOO^ft XCHOKOCTH iUW HOflB- 

qn ee b o6pa30BaHHbie otbcpcthhmh h nasaMH 
xaHanbi. oTJiHiaioianiTcH tcm. 
mo, c iKJibfo noBwuicHHH KaiccTBa o6pa6oTKH, 

OH CHa6)KCH CMOHTHpOBaHHbIM B nOJlOCTH OO- 
paBKH C BO3MOXHOCTbl0 OCCBOTO nepCMCIUCHIW 

noiibiM idtokom c nopumeM. na HapyxHOM no- 
BcpxHocTH KOToporo BbmojiHCHa KOJibiKBaji npo- 

T CHOC a, COCnHHCHHaH C nOJIOCTblO UTTOKa R c 
OJXHKM H3 paflHanbHbOt OTBepCTHH. a nonocTb 

urroKa coenHHCHa c hctomhhkom pa&raeH 5WWr 

KOCTH, B KOTeCTBC KOTOpOM HCnonb30B3Ha CM3- 

3braaiomaJi xxwocTb. 

HCTOWHKM KH<J>OpMaUHH, 
flpKHHTblC BO BHHMaHHC npH DKCTlCpiHlC 

1. ABTopcKoe cBHflCTenbCTBo CCCP N* 614862, 
kju B 21. D 41/02. 13.U.76 (npoTomn). 



959878 



• 5 ... 





••:••» V.*. :>V«w w 




Pcaaiaop s B. Jtoapemcb 



CocnBHTCJOi H. KanMTOMOB 

TCXPCA PCHBCC KoppCKTOp I*. PtllJtTHMK 



3aica3 7095/12 Thp« 845 nonnncHoc 

BHHHI1H rocyjwpciBCHMoro komktcti CCCP 
no jienaM ioo6pctckkm n oncpunm 
113035. MocKea, tt-35, Payuioca* iu6^ jl 4/5 



Onnmn linn "Hartm", r. y*ropofl, yju npotKTHM. 4 



Union of Soviet 
Socialist 
Republics 


SPECIFICATION 
OF INVENTOR'S 
CERTIFICATE 


(11)959878 


[State Seal] 


(61) Inventor's certificate of addition — 






(22) Applied March 5, 1981 

(21) 3256044/25-27 with the attachment 

of application No. - 


(51) Int. CL 3 
B 21 D 41/02 


USSR State Committee 
on Inventions and Discoveries 


(23) Priority - 

Published September 23, 1982, 
Bulletin No. 35 

Publication date of specification 
September 23, 1982 


(53) UDC 621.774.72 
(088.8) 



(72) Inventors L. S. Chirkov, A. A. Chertishchev, M. I. Plyshevskiy, V. A. Rassadnikov, and 

R. N. Kudelin 

(71) Applicant — 



(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 ^im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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